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(54) REFLECTION LIQUID CRYSTAL DISPLAY ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflection 
liquid crystal display element which has a bright white 
display, is capable of achromatic black and white 
displaying with high contrast, has little viewing angle 
dependence and has excellent optical characteristics. 
SOLUTION: The reflective liquid crystal display element 
is formed with a polarizing film 10, zero or one or plural 
sheets of polymer films 1 1 , one or plural sheets of 
scattering films 12, a transparent substrate 13, a color 
filter 14, a transparent electrode 16, an alignment layer 
15a, a liquid crystal layer 17, an alignment layer 15b, a 
metal reflection electrode 18 of a specular reflection type 
and a substrate 19 successively downward from above. 
The scattering films 12 reduce the viewing angle 

dependence and increase brightness by widely collecting external light. Also, by arranging the 
scattering films 12 close to the liquid crystal cell image blur due to parallax of the panel can be 
prevented. 
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[0 0 4 9] A nLC • dLCSrO. 8 m m~ 1 . 1 

/irnt U-Cy-r;^ h:^Sr2 4 0° ~2 6 0° tbfctt 
{iJ4, Ti— r-f-tt 1/2 4 0£tT-CIKlt|-Ct art 
^rflfc^L-yt. -eUT, RFilm<l)*5 0. 3Mm±0. 1 
MmSr^fcL, RFilm(2)*5 0. 5Mm±0. \ 
«fcLT^^St€^, ^(C, 5j-7mBER]API^cD||(DSWs*5 

[0 0 5 0] ir-e#{C, A nLC' dLC=l. 0 0 0 <t 
m, RFiliD(l) = 0. 3 5 0Mm, RFilm( 2) = 0 . 5 
0 0/im, 0LCO=-3 5° , 0LC=3 5° , QLC=2 
5 0° , 0F1=12 5° , 0F2=17O° , 0P=12 
5° i:Ufctt03fc^#ffiSr»J)£UfciK*S:^1-rtlc 
■rS. CcDtt, A(R) = (RFilin(l) + RFiliD(2))- 
AnLC'dLC=0. 1 5 0 m, 0F1-0LC=9O°, 
0F2-0F1 = 4 5° , 0P-0F2=-4 5° t?&o-C± 

[00 5 1] 1/2 4 Of*a— f'w'— JfCcDIEap^ttSr 
aij^bfc)^*, =i^h9;^h7. 2, e<DY««IS?t?CD 
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fe-C^^k-tS<D-e, 16|SSi94 0 9 6fe<Dfe^;JSBr«B-C 
[0 0 5 2] /i*5. *:||JiOJ|^ffi-eJ4, 

[0 0 5 3] (^?i(g<^?i^^s 4 ) ® 4 omfecoji^flgcDSit 

B3(^)|life<©JI^ffi-CfflV^fcig3(DS 

J^|^<03t^^El^S:ffl^^T|ji?^1-^o 0LCO=-3 5 
' , 010=3 5" . QLC=2 5 0° . «F1=10 5° , 
0F2=16 5° , «P=14 5'' i:U A(R) = (RFilm 
(l) + RFilin(2))-AnLC- dLC^O. 45*tm4rSI 
1ft X 5 icvfiiiih. A nLC • dLCSrSl^li^-^-CSIt* 
-K-Ot^^li^rjBJS-t-Si:, 0. 6Mm~l. 2 Mm 

[00 54J t.it, A(R)*0. 4/im~0. 5 /< mSr 

-ti^Lta^m^X^tZo rni*, A(R)SrO. 4/im~ 
0. SiimtL, 0F1-0LCS:7O° ±2 0* » 0F2- 

0F15r6O° ±2 0° (ri-5;ii:-C, fi^^PjU'^'T^^'fl: 

[00 5 5] 0P-0F2S:-2O' ±20' i: U 

Xtt, y^f ;^ h^S:2 2 0° ~2 6 0° fc-fS^lt-C, 



7* a — r -H: 1 / 2 0 0 eAT-eSKB) U-Cfc ^»*«p14 

[0 0 5 6] t.1t. AnLC • dLC4r0. 8 ;i m~ 1 . 1 
timtLXy'<:^h1hi:2 4 0° ~2 6 0' tL-Jttt 

{cr±. T^a-r ^ -tk 1 / 2 4 0 &,r-mmx^ art 

«r?tt^Lfc„ ^-L-C, RFilm(l);iS0. 7 5*im±0. 
iMm^WfcL. RFilm(2);65 0. 6Mm±0. I urn 

(0 0 5 71 Z:LXmc. AnLC- dLC=0. 9 6 0 /i 

m. RFilm(l) = 0. 8 0 0 m m. RFil[n(2) = 0. 6 
10/im, 0LCO=-3 5* . 0LC=3 5° , QLC= 2 
5 0° , 0F1=1O5° , 0F2=16 5"' , 0P=14 

i-^„ A(R) = (RFilm(l) + RFilni(2))- 

AnLC-dLC=0. 4 50Mm, 0F1-0LC=7O°, 
0F2-0F1=6O° , 0P-0F2 = -2O'' XhoX± 

[0 0 5 8] 1/2 4 Ora-r-f— ifCCDEffl^ttSr 

aiJ!ttfc^*> 3yh7;^h7. 4. eoYliSi^-cco 

sit^*5i5. 3%-cfcofc. mA^h&'^xm^ 
1 6ii&s?4 0 9 6&(Dmmi-s!mx 

lEE^tt-c, ayh^^h?. 4. &<DYm.mn 

■croSIt* 3 1. 8 %!iS# htllt, 
[0 0 5 91 *^lfi<^J^li-Ctt. S55^^7^/W-fc. 

t tT5Ky*-jK;^;-h5rfflv>-t>»^ 5SBJroS!j:^(*-5-ix 

t Lxm^m^^^t Lx^h^mRkimmim^it 

$ =^ 9 A sr«fig53f} t Lxtt^■^mmmm^£ 
[0060] mmomm 5 ) n 5 (Dmm<7:>mm(DR^ 

mm^myr^m^ii. fastis J; tmit»4iJ 3 n%^<n>^M 
i:*iiT?fc5<o-e, B3o|lillroJ^!i-e«^^y^:l2I3<^s 

^i=^roit^fifeia^ffiV>T!ftB^t-5. 0LCO=-3 5 
° , 010=3 5" , QLC=2 5 0" , 0F1=18O'' , 
0F2=6O° s 0P=15° *iJ;Ufl0 5° it, A 
(R) = (RFilm( 1 ) + RFilm(2)) - A nLC • dLCS: 0 . 
lnm^mH.-fXbX^y^nit'iiii, AhLC- dLCSrlC^kS 
•^TSlt*-K-Cit^#ttSraiJ!t-r5t> 0. 6Mm~ 
1 . 2 M mro«SH-c. TM^feoHiSW 
^*5ii! < T«IS^fe(Oe Sr»5 r h i)iX% 5 / — r y 
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10 0 6 1] *yt^ A(R)&0. 15 ;tm~0. 3 urn 

fkfSriiiisjSS-ctfc. A(R)«rO. 15n 

m~0. 3/imi:U, «F1- 0LCSr 1 4 5" ±2 0' . 
0F2-0Fl5r-i 2 0' ±2 0° e;ii^P> 

[0 0 6 2] *fc> «P-«F2?r±4 5" ±2 0° t L 

-eii, ^'1';^ h:^Sr2 2 0° ~2 6 0"' t-fSrt-C. 
T'a -T' -It 1 / 2 0 0 £tr -CKft LT t) A^f'SWtt 

[0 0 6 3J AnLC- dLCSrO. 8/im~l. 1 

Mmt LT^-^-r:^ h:ft?r2 4 0" ~2 6 0*' tbfctt 
Jifi. x=-7'^-itl/2 4 0iilT-CliEI!)Tg:2)wi: 
Sr?ftl8bfco -tU-C, RFilm(l)!iSO. 3Mm±0. 1 
MmSrJSI^t^ R Film (2) ^5 0. 7bnm±0. I nm 

[0 0 6 4] r.r.-e!I*lC, AnLC* dLC=0. 8 6 0/1 
m, RFiliD(l) = 0. 3 10*tin. RFiln(2) = 0. 7 
6 0 /tin, 0LCO=-3 5' , 0LC=3 5'' , QLC= 2 
5 0' , 0F1=18O' > «F2=7 5' , 0P=2 5'' 

5. A(R) = (RFilin(l) + RFiliii(2))-A 

nLC- dLC=0. 2 1 0 m. «F1- 0 LC= 1 4 5° . 
0F2-«F1 = -1 0 5' , 0P-0F2=-5O'' "Cfeo 

[0 0 6 5] 1/2 4 Of'a— T'^— Jfe<OiEffi4^pttSr 
fe-C^^kf S^O-C, 1 6P&^4 0 9 6feO«/1%;)5Bji|-C 
^5, EB!|#ti-e, =j>'h7;^h7. 2, e«5Ylfilfeic 

-C(7)Slt^ 3 0. 7 %# hflfZo 



[006 7] rni^nWm 6 ) « 6 <73||Jfe(0?i^ffi<D5lt 

S!«^«^T^^^»4> f^Sli*JJ:tWil3g(*^3ro||}fe<DJi^<i 

t*at?*>5©T?. »3<oiiiifi©jKjiT?fflv^fcia3©s 

mi-<r>%^mim^m\'^xwm-r^o 0lco=-3 5 

° . 0LC=3 5° , 010=2 5 0° , 0F1= 1 2 5° , 
0F2=8O' , 0P=14O° it, A(R) = (RFiliD 
(l) + RFilni(2))-AnLC« dLC^rO. l/tmS:S|fc 

■fi:.oK\^^if)^h. AnLC- dLC^^^k^-^TSM^- 
K-Cit^iltlS^rSiJye-t-Si:. 0. 6Mm~l. 2/imCO 

[00 68] A(R)SrO. 05Mm~0. 1 5 /t 

^<b-r.5r t^smSJ-C^fc, A(R)«rO. 0 5 

/*m~0. 15/iintU 0Fl-0LCiSr9 0' ±20 
" , 0F2-0FlSr-4 5° ±2 0° iC-TSrir-C, SA* 

[0 0 6 9] *fc> 0P-0F2S:6 0° ±2 0' t LT 

Jtlc»»dSfc9, y'f^ h«*s:^tvsi^f a-7'-f- 
S!c%ti^-t-rt>55-et5o 3(!:5SBj(o^6(03iifeojKie-e 

y-Y;^ h^Sr2 2 0° ~2 6 0° tl-^wfe, 

3.-7^-f-jti/2 0 oeiiTt?ie«UTta»*4*tt*s 

[00 70] AnLC'dLCSrO. 8Mm~l. 1 

Mint LTy'f;^ h^Sr2 4 0° ~2 6 0° tUfcit 
Jdtt, •7*3.— r-f-itl/2 4 OgJlT-CiEl!)-Ct5:it 
SrflliBUfc, -tU-C, RFilni(l)!jSO. 6/xm±0. 1 
/imSr^fcU, RFilm(2);!)5 0. 5/im±0. 1/im^J: 



-8- 



[00 7 1] ZZt^mc, AnLC- dLC=0. 9 1 On 
m. RFiliii(l) = 0. 5 6 0//m, RFilm(2) = 0. 4 
6 0//m, «LC0=-3 5"' . 010=3 5° , QLC= 2 
5 0° . «F1=12 5» , 0F2=8O'' , «P= 1 4 0 

•So ::roit^ A(R> = (RFilm(l) + RFiliii(2))-A 
nLC- dLC=0. 1 1 0 /*m, 0F1-0LC=9 0° , 0 
F2-0Fl=-4 5'' , 0P-0F2=6O' ffco-C±E 

[0 0 7 2] 1/2 4 0'r3.-x^'-lt-t?<DjEffi#ttSr 

Sij;tL;tigm. =ivh7;^f7. 2, eoY|tiji#T?ro 
glt«si4. o%-e&ofc. Ilj!)»t>e*-c»s^ 
fe-c3Efb1-5ro-c?, 1 6 ©134 0 9 66w^^;JSBrt|-e 

jEffi#tt-C> =iyhy;^h7. 4, acDYffilfeit 

[0 0 7 3] tiid. ^^mmo^mm-^ii. ^^^y^^^j^ 

[0 0 7 4] mm'r)mm 7) m7 <omm<Dmm(r>R^ 
m^(D^^^mi:m'xm.m-r^, 01x0=- 3 5 

• . 0LC=3 5° , fiLC=2 5 0° , 0F1=14 5' , 
0F2=8 5'' , 0P=2O'' tU A(R) = (RFiliD(l) 
+ RFiliD(2))-AnLC • dLCSrO. Sdnmi^lft 
A nLC - dLCSr^^b^-^-CSlt*- K 
■C3t^#ttSr9J;t1-5i:. 0. 6 m m~ 1 . 2MmcO«S 

J; 5. 

[00 75] A(R)SrO. 3/im~0. 4 *t mSr 

•f SitdSRIIS-Ctfc. A(R)SrO. 3Mm~ 

0. 4/tmi:U 0Fl-0LCSrl 1 0' ±20° . 0F2 
-0FlSr-6O° ±2 0° {ii-fSrir-C. 



[0076] 0P-0F2«r (±45° -20° ) 

±2 0° , 1-?fct>%, 2 5' ±2 0° *fcH-6 5° ± 

2 0° t LTi/^2><0f , SJa^SrS:*:(0^!tl^(C3fi^^i:C 

^m(DmmvH. 5''l';^h^«:2 2 0' ~2 6 0° t-f 
x^-r'f-Jti/2 0 0eiT"CRl!iUr'b 

[00 7 7]*^, AnLC-dLCSrO. 8 m~ 1 . 1 
/imtUTy-r;^hAS:2 4 0° ~2 6 0° tLftt^ 
icil, T^-7^^-Jtl/2 4 0]!ilTT?ISE»iT?t5;ii: 
SrSSKLfco iLXs RFilm(l);4S0. 5/tm±0. 1 
Min^rWfcLx RFilm(2);i5 0. 7<tm±0. l*tmtr 

[0 0 7 8] A nLC • dLC=0. 9 1 0 ft 

nix RFilm(l) = 0. 5 5 0 /* RFilni(2) = 0. 7 
2 0 Mm. 0LCO=-3 5° , 0LC=3 5° , OLC= 2 
5 0° . 0F1=14 5° , 0F2=8 5° , 0P=2O' 

5o rwirtx A(R) = (RFilm(l) + RFilin(2))-A 
nLC • dLC=0. 3 6 0 urn, 0F1-0LC= 110°. 
0F2-0F1 = -6O' . 0P-0F2=-6 5' -CfcoT 

±mxmm Lit4kw^mit ltv ^ 

[0 0 7 9] 1/2 4 Ox^— T-f— lt-erojEffiiRp144r 
jBJJttfci^*. 3yh7;^h7. 1. &<DYmi9inX(D 

Slt*!isi4. 7%-e&oyi:. E*»e>fi*-eii!^ 

&vmiti-^<DX. 1 6|;ill94 0 9 6feWS^;65^tBt? 

yw^s 3 4 i:m^tz5.kim.m^m^m^&i^nLtct 

jEffii|^14T. =«>'h9;^h7. 3. e©Yf[giSt 
-ecOSSt^ 3 1.2 %;i5#P3tlfco 
[0 0 8 0] /its. *^li<DJ|^^t?«. ii5^^7-</WA 

[008 1] mm(omm 8) <o^momm<odi.^ 
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[0 0 8 2] 1215 (a) »ifl&;^fca7 ^ 1 ^fcSrSIA* 
m^^/UA, 5 1 «Alt3fe(0:^[^, 5 2(ii!ta«5ia4r 

(b) ttfr^»a7-<yi'Ai^jc*fflv>^»a7-<ywA® 

[0 0 8 3] 1215 (c) (*flS;^tS:a7^/V'A3ftSrfflv> 

^mvh^o 5 6, 5 7, 5 8«m^<??-^^ill;^|6] 

tt. i^3©^liSO}^BO«!jS©5*>-C, AnLC- dIjC= 
1. OOOwm, RFilni(l) = 0. 3 5 0Mm, RFilm 
(2) = 0. 500/im, «LC0=-3 5'' . «LC=3 5 
" , OLC=2 5 0° , «F1=12 5° , tf.F2= 1 7 0 
• , «P=1 2 5' t Lit. 

[0 0 8 4] m3(Dmm(Di^mv\-i. mu.y^;^j^m3 

^^moy^jUJ^^Oktm^fiiS 2IP*>5 5!5SSipi»4 
■Ctfc;i5, *|IK6co?i^(i-C{i, 3 2 i L 

7^/wA}fe«i!{i^t)aijo-coa*>e)5 oswtosr. 

mn.M&<Dr.^^moy -y >'VA--(Z)lt^;^ffi]^5 5 6 t 
2t6:tttJ:gL;!^iR]jJ57-</wi^j£iiS^»e>aiJ 

«|ro7-i'/l'A'>^©lt]^;l^[R];6S-tix€*x5 7i3j;tJ«5 8 t 
[0 0 8 5] ::roj;5{ct-5c:i:-C, m*S!)*A5iis< 

i^S^lt!C'fo t<{4 3tJ:fflV>/t;*K 2t!c^4ft&5VMl^ 
iv&l±rot!ciccD«^-cfc, WifLn&(0-^^m<oy ^ 
A-.<olt]^^lBJ/!l5•r'<T^*5:frl^p■e&t), 2|fe 

'bt<»3^!c'bL<tt4t!cfflV>fc»^}Ctt, IRa^aro 

[00 86] (Ulteroji^fig 9)^9 omM(r>mm<r>Wli 

i:*a-cfc5roT, ®3(Dl^liroj|^ffi-eiiv^fcia3ws 



[0 0 8 7] 1216 (a) \i:^:^\^<D^nmtlcn^iyf 

ymmmuf^<om<DR^^mit^7ri-^\im'r^hi, m 
6 (b) it±:^f^(Dunmmcmi-i:tymBWMf^(o 

tt, AnLC'dLC=0. 9 10*tm, RFilin(l) = 0. 
5 6 0/im, RFilni(2) = 0. 4 6 0*tm, «LCO=- 
3 5' , 0LC=3 5° , 010=2 5 0' , 0F1=12 5 
• , «F2=8 0' , «P=14 0° iLT, Mi^^y^ 
/WA (1) 3 1 h tm^^^y -{ ^^J^ (2) 3 1aroZ<S 
i6:Qz(l)i:Qz(2)Sr^rn^nx 0. 0;4»?>1. 5 4T? 

[0088] 1216 (a) tEI6 (b) Sr^Jltf, ffl3t7 
-</WiN3 0fC3£vMM©ii55>^-7>f/WA (2) 3 1a!iS« 

[0 0 8 9] x<onm\c^nt^t. qz(2)*so. o~ 

1. 0*«fcLT^^5ci■^?> m:ftti!c#tt<o/>/iv^Sdt 
S!ISS«^5f{^Sr»5 :i i: iST? 1 5 r i *SflllB-C§ fc. 
•tUr, mc, Qz(2)!jS0. 3~0. TSTjafcL-CI/^S 

fc. ^TtT, QzCDttTtt, 0. 3~0. HmttL 

T^^5 r t *s J; 9S* U^c t tSIWCt fc. 
[0090] (Hlfeoji^ffii 0) @7tti^l oronis© 

y^/VJ^, 7 1 a ltS55)-^-7^/WA (2) , 7 1b(4ii5 
^^y^/l^J>. (1) . 7 3li±fi!)SMS«, 7 4tt*9 
-y^/U^m. 7 5a, 7 5bttffilRjS, 7 6»4aWm 

[009 1] s.itm.m^mm^<o^^^mt u-c 

tt, B3»|llfi©JKffitllC-C&5<0-r?l2l4*fflv>5, 

±fflSB^S«7 3doJ;U«TfiiJS«7 4 t t-C;!f9;^Sffi 

±mmmm^7 3±\c^ ^y-y^/u^m7 4 
^><Di:y*hvyi^yy^-xm^L, ^(d±\c, mm 

SrJ^^Ufc, T«!IS«7 9±(^l*, f^^fVSrSO 

0 n Uit±l;:®S: 2 0 0 n mIKif tfc t O<0±Sr 

YAG\^-^-xmmm^i:mihit\.xiSLm^mRm. 

ffi7 8S:Jg^Lfc, 
[009 2] SB^®1S 3 6 *J it/^MSItmH 7 8 iC: 
it. K(0N-;^^yl'-2-f n y i;'/y(0 5w 

t%?g}a!«ri^j»iju, 2oot;-c0!fkLfco*), m^<oy 

vi/i^iCctsBaf^jOiasrfTP -t-esaini® 7 5 a, 75 
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coScDWi f-XSr 2 0 Ofla/mm2WfiJ-a'-Cic*L. 

±mm^mm 7 3 1 Tmmm 7 9 srsvMcft!; u 

1 5 Ot-O-zw^tllSrSKtUfef^, AnljC=0. 1 3 

[00 93] Z.0 U-t}^^$ttfctKfi'fe/K^±fi!l3WS 
«7 3©±JC, (1) 7 1btfii5^^7 

^yWA (2) 7 1 ai:LTjKy*-3i?^-hSraffitt;45 

|;iTi^^*'W'T (AG) iaaSrlfiLyttoSr. WdM<r> 

[ 0 0 9 4 1 *:|IJ£<0?i^ffi-efi, AnLC-dLC=0. 9 
lO/im, RFiliB(l) = 0. 56 0>im, RFilin(2) = 
0. 4 6 0Mm, «LC0=-3 5' . *LC=3 5'' , QL 
0=250" , 0F1=125' , 0F2=8O° , «P= 1 
4 0° tLfco »a7-<>'Vi>.-Cf*/<C<. 

[0 0 9 51 EB!«H4SraiJSi-Si:, 3:/h7;^h7. 

0. ewYllilgcDSIt^l 3. 8%-*5#ib*tfco * 

[0 0 9 6] /<cfc\ ^Hiferojl^ti-eii. umR^^^^ 

[00 9 7] (|llfec75Jl^ffi 11) 0 8 «m 1 1 roHJSro 

^w/l'i^, 8 1 attii55J'^7w>'I'A (2) . 8 1bJ4ifi 
(1) , 8 3tt±ffilSMS«> 8 4tt*9 
— 8 5a. 8 5bttBail0S, SBttSMS 

9 o(m»:5it«*^-r„ 

[00 98] SltSJKSS^^^roit^lSjSEI t L-C 
\i. ^30|ll6rojKffitPt-Cfc5ot?|g4Srfflv^5. 

±iaMS*g8 3ioj;0:Tffi[IS?^S«8 4 i: UT;(/9x 

9-7w/P^'®8 4*3<fcTJfT«IIS?^S«8 9C0±(C, S 
eqiWS8 6*5J;U?8 8 t LX^yi^^J» • • -t^-^^ 



[0 0 9 9] mmnM8 6*j<tt/8 8±icii, Tjfy 5 

KcON-p<f=-/w-2-lfn y V<05w t%^^^SrHl 
giJL, 2 0 Ot-eSl^bUfco*,, m^<Dy^:^h'Pki:^ 

iEiSj^aa^ff 5:ii:-CgaiR)®8 5 a. 8 5bSrfl?^!S;t 
fc. ^:LT. ±fti]SBJSffi8 3±<0^fflSCIC|i@f;tOS 
<73;;!/7;^7r^^-«-Sri. O w t %)1A Lfcl8l0!^k:<4v' 
-/HSIISrBilSiJL., T1IISMS«8 9±ictt^;£©gro 
WSiK— X*2 0 0«l/mm2<D*iJ-g-e«*U iflJS 
BJSffiS 3 i:Tfli|@5JS«8 9 SrSv^t^lAO-^tJ-ti:. 1 
5 0X^Xi^-/l^mm^mitL1t^. AnLC=0. 130 

[0100] w 5 L-CJi^^$tifcjK^-fe/K^±«Se^S 
*g8 3<OJi{C, ii5^^i=-7^yWA (1) 8 lb t^i^^y 
^/VJ>. (2) 8 1 a t L-rjKy*~3j<4^-h«rilffitt*5 

y^/pj>.8 0 t \.x=^^—\-7)'^ifv—(r>'&%y^)\^K 
\z.r:y^yvr (AG) iaa^ffiLfctraSr, WisMn 

[0 1 0 1 1 * LT. TftiMe^S«8 9WT(c:tt> 
S:W«9 0 i: LT®rofe«cSltSSrK(iLfc„ 
Ji^li-Ctt, AnLC'dLC=0. 9 10<im. RFilm(l) 
= 0. 560/<m, RFiliii(2)=0. 460;im. «LC 
0=-3 5* . 0LC=3 5'' , OLC=2 5 0° , *F1 = 
12 5' , «F2=8 0' . «P=14 0' t Ufco 
[0102] ^Wct 5 lC±TS«^tSB>^S« • iS^^m® 

sit^i 3. o%;as#e>tifc, 

(0 10 31 fiil±ofl|^-C, *9-7^yu^'®3 

4^SrlSi^?^^fcS«M?^^«*^^^&f^S^Ufci:r6. Effi 

2 8. 2%*5^f e>ixifc. ^fc, ta:tlcSlt«9 OSrTfflllS 

■fv wj^s^cssrAHSwtf. mM<om^^(r>m\ . 

^b^%(Oim^\. 0i:<^^i::J:oTje:i2.t£»Sa)« 

[0 1 0 41 **3, *lllfi<0)^fl|-^«, ttmsi+Ri: L 

3»*Sr^#btt5 :i t Sr?t^ Lit. 
[0 10 5] 
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h1r^Z.t\^i.^. »SL7-f/wA-c, 

10 10 6] Rxmf^mifi 

7^-<S'^'«ES©^;'-r;^ hASS:2 2 0' ~2 6 0' i 
LC<Di@AnLC • dLCSrO. 6~1. 2;iini:L. ±E2 

^^:<0iS5^>^•7^/^ASr^S■t/Mcifiv^^Sl|;!y-p,U 2t# 

nx(i) (i=1.2) , «Ja5fJPSrny(i)(i=1.2). 
W/Vi>,IP5rdFiliii(i) {i=l, 2) t Ufc t #cDii55>^7w/W 

X — VRFilm(i)= (nx(i) - ny(i)) 
• dFilm(i) (i=l, 2) ?rfflV>T3t«$tl5maSf^A (R) 
= (RFiliD(l) + RFilm(2))-AnLC' dLC;iS, -0. 1 
lim- — 0. 2Mm4rJtfctT*5!?, ±fl!lS 

1-0LC;JS9O° ±2 0° S:?SSfcL. 0F2-«Fl2)5 4 5 
* ±2 0° ^rffl/ttv 0P-«F2*5-4 5° ±2 0° Sr 
mtL-t^^. 4#l^> RFilm(l)355 0. 3/*m±0. 1 |t 
mSrSSytL, RFilin(2);dS0. 5/tm±0. l/ttmiSrSS 

[0 10 7] ^•^T'w s'i'JRftoy'f ;^ h^iaS: 
2 2 0° ~2 6 0° tL. AnLC- dLCSrO. 6~1. 
2Mmtt, A(R)/J50. 4Mm~0. 5 mSrJiSJit t 



$f>mtt> «F1-«LMS7 0° ±2 0° SrSlfe 

0F2- 0Fl;i5 6 0° ±2 0° SrSSfcU. 0P-0F2 
;iS-2 0° ±2 0° SrJ®;ttTV'>5«fiK, RFilm 
(1)>J5 0. 7 5Mm±0. lumSrSSfcU RFilm(2);65 
0. 6/im±0. 1 /im*«:tU-CV^-5«}^SrtSrt 

[0 10 8] ;^lV7''f s'^'^Kftoy^;^ h^lSSr 

220° ~260* iU AnLC* dLCSrO. 6~1. 

2;tmi:L. A(R)*50. 15;im~0. 3jtm?&?ifc 
U-Cfcf), ^fcldfi, 0Fl-0LCiSl 4 5° ±2 0° iSr 
ffifcL, 0F2-0F1«S-1 2 0° ±2 0° SriSfcU, « 
P-*F2;JS±4 5° ±2 0° «r«yii L-CV>5«|fi8, » 
{r. RFiliD(l);i5 0. 3Mm±0. iMm^jafcL, RF 
ilin(2);65 0. 7 5*im±0. 1 m m^ffifc UTV^SWfiK 

[0 10 9] ^-77^^ h^SSr 
2 2 0° ~2 6 0° tU, AnLC- dLCSrO. 6~1. 
2/tmi:L, A(R);6S0. 0 5/im~0, ISitmSrSJ 
;ft:tT*5t), 0Fl-0LC*59o° ±20° Sr 

JSfcL. 0F2-0FldS-4 5° ±2 0° 5rj?9fcL. 0P 
-0F2>6S6O° ±2 0° SrSaytUTV^iffifiR, R 
FiliD(l)jJSO. 6/tm±0. lMmSrS4;tL.> RFiliii(2) 
iJSO. 5/im±0. 1 i/mSrWyiLLTl/^SflSfiKSriSr 

[0 110] ^^^vT'.f yjJ'Jgfioy^;^ h^fiSr 
220° ~2 6 0° t AnLC' dLCSrO. 6~1. 
2MmiL. A(R);45o. 3/im~0. 4 /i miSrfiSS^ U 
-C*3!3, 0Fl-0LC;d5i 1 0° ±2 0° SriSS 

fcU, 0F2-0Fl;}S-6 0° ±2 0° SrfSlfcU 0P- 
0F2!55 (±4 5° -2 0#) ±2 0° SrWfcLTV^SIS 
RFilm(l)*50. 5/im±0. iMmSrffifc 
U RFiliD(2);aS0. 7<xm±0. 1 m mSrtafc LTV^ 
1 5 t -C. ^5>JcSltspoevN«lS^fe*||« 

[0111] £A±eDfl}fig-C. ;ti-=i'7^-< s/^'JS^© 
h^a;0S2 4 0° ~260° AnLC- 
dLCiiJO. 8~1. 1 /imS:«ytLTV''5t, J:9, 5 
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[0 1121 *fe> ii5^^^7^/wA«r«r^-fe/HC3ev>iii] 

[P] coa^^ n z (i) (i=l, 2) =Srffl V ^T3t« $ Z «ISQZ 
(i) = (nx(i)-nz(i))/(nx(i)-ny(i))(C*fLT. Q 

z(2)!JS0. 0~1. OSriSSytUTV^Swi-C, 

[0 1 1 3l ^rLT. Qz(2);iS0. 3~0. 7$: 

?ifeUTv^5:itd5a*t<, mat. Qz(l)*SO. 3 
~0. 7SrSSfcU-Cv^5:ii:*5gj 

[0 115] iLx. ^(Dm^w^mLft^mfLy-</^ 

2tic'bL<«3*!cfcL<l44t!c«StfcW;^SS:a 

[0 116] «ca7^'/l'A%fflV>/iV^«^-C{4. ^JSS 
[0 117] ^(om^. !lf{c. TflilS«w^1-ffl!liC'li^5 



fet!c^**5:)^€^ < . a*tv\ tit. iEiE-tfcl-^T 
[EffiwflSiWilttWl 

[m 1 ] B 1 »lllS(OjgJioSltS!IK^^^^^w»riS 

[132] m2(Dmm(oMmnRkmm^m^m'f-<omm 

m 

[El 3 ] 3 ~if 9 ©HiSoj^firoSltSiJKSS/I^SI^ 

[la 4 ] m 3 ~s 1 1 (Dmm<oT^m(OKktmm^$tm 

[0 5] (a) #i;^mSL7^/Ui^lt5c^fi|d^P,afct# 
oicgL*l«i]4r.T^1-«E;a;®, (b) gi;^»gL7^ywAitt 

^tm^m. (c) sfi*S5:a7^ywA3^fc4rffli/^fc»a 

[1216] (a) ^:^\^<DUf^mit\cm-ri>:i-ywMfpm 
m<Dm<oRktmmm^irmE.'^. (b) ±*i6]o«:ft 

[S 8 ] IK 11 <D||lfe©Jl^ji©SltS»tS^^^^©»f 

SISl 

[^?-8-<oift0j] 

10,20.30.70.80 

11. 21. 31a. 31b. 71a, 71b. 81a, 81b M^^y -i 

12,22,32.50 tfca^ /WA® 

1323, 33, 73, 83 ±fii]ig?^S« 

14, 24, 34, 74, 84 * 9 — 7 /W^ ® 

15 a. 15 b, 25a, 25 b. 35 a, 35 b, 75 a, 75b. 85 a, 85b, 

16,26,36.76,86 
17,27,37,77,87 

18.28.38.78.88 ^AKltlt^ 

19.29.39.79.89 TflUS^ 

90 m^sLmi 
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imi] 



m2] 



ma] 




me] 





Qi(2H5/ta(1>-W 

Qj(2).|.o/Qz(1)-1.0 

Qi(2>sa5/Qi(tH^ 

Qi(2)-15/0j(1)-1.5 

ai(2>iW/0i(lK5 







8^:6 (deg) 



(b) 





Qi(2)=W/Q2(1)=1.0 

(h(2)=a5/tii(iH^ 

Qi(2)-W/Q2(1)-ti 

0i(2)-1^/Qi(lH5 









)> ' ' • 1 

0 20 40 60 80 



SA : a (deg) 



F^'-A(##) 2H049 BA02 BB63 BC22 

2H091 FA02Y FA08X FA08Z FA14Z 
FA32X GAOl GA03 GA06 
GA13 HA07 HAIO LA17 
2H092 HA05 JA24 JB07 NAOl PAOl 
PA02 PA08 PAH PA12 
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